The present work was conducted to study the effect of Sage (Salvia Officinalis L.) and Purslane (Portulaca Oleracea L.) on the nutritional parameters (including feed intake and body weight gain %), lipid parameters, glucose, liver enzymes and some hormones (total thyroxin 14 , triiodothyronine T3 and leptin ) of rats suffering from obesity. The rats (n=48) were divided into two main groups, the first main group (n=6 rats) fed on basal diet as a control negative group.
Introduction
Obesity is a medical condition in which excess body fat accumulates to the extent that it may have an adverse effect on health, leading to reduction of life expectancy and/or increased health problems (Kumari et aL, 2011). According to data from the World Health Organization (WHO), one billion adults that are approximately overweight currently exist in the world, of which three hundred million are obese. These numbers led to the finding that obesity appears as a major global epidemic, affecting countries in all stages of development (Pereira et al., 2010). Overweight and obesity are the fifth leading risk for global deaths. At least, 2.8 million adults die each year as a result of being overweight or obese (World Health Organization, 2000).
The etiology or cause of obesity is an imbalance between the energy ingested in food and the energy expended. The excess energy is stored in fat cells that enlarge and/or increase in number. It is this hyperplasia and hypertrophy of fat cells that is the pathological lesion of obesity. Enlarged fat cells produce the clinical problems associated with obesity either because of either the weight or mass of the extra fat or because of the increased secretion of free fatty acids and numerous peptides from enlarged fat cells. The consequence of these two mechanisms is related to other diseases, such as diabetes mellitus, gallbladder disease, osteoarthritis, heart disease, and some forms of cancer have relationship with obesity (Bray, 2004), Also, the excess weight may be linked to the genetic heritage of the person, bad eating habits, low activity or, for instance, the endocrine disorders (Pereira et al., 2010).
Evidences are emerging to support that an increasing consumption of herbs are effective strategy for obesity control and weight management. Usage of plants and plant products has potential to keep the increasing prevalence of metabolic syndrome in control. For centuries people across the countries have been using natural products as plant based dietary supplements for weight control (Gosh, 2009).
A huge number of herbal supplements are currently present in the market for the management of obesity; medicinal herbal supplements are being extensively utilized due to their effectiveness in managing many chronic disorders. They are cost-effective, and exert less to no toxic side-effects in comparison with many chemically synthesized drugs (Park et al., 2011). Accordingly, recent preliminary reports suggested that herbs with a long history of use and other natural substances are less likely to produce severe toxicity might be effective in reducing appetite and promoting significant weight loss (Amin and Nagy., 2009).
Rayalam et al., (2008)
suggested that a variety of natural products, including crude extracts and isolated compounds from plants, can induce body weight reduction and prevent diet-induced obesity. The natural products having anti-obesity effects can be arranged into five categories based on their distinct mechanisms; they may produce (1) decrease lipid absorption, (2) decrease energy intake, (3) increase energy expenditure, (4) decrease pre-adipocyte differentiation and proliferation, or (5) decrease lipogenesis and increase lipolysis (Yun, 2010).
Sage (Salvia officinalis L.) an aromatic plant and one of the widest-spread members of the family Lamiaceae, has been used as a traditional herbal medicine against a variety of diseases. 
Materials and Methods

Materials:
• Casein, vitamins, minerals, cellulose and choline chloride were purchased from EI-Gomhoreya Company, Cairo, Egypt.
• Forty eight male albino rats (Sprague Dawley Strain) were obtained from Helwan farm.
• Sage (Salvia officinalis L.) was purchased from local market, Cairo, Egypt.
• Fresh leaves of purslane (Portulaca O/eracea L.) were collected from El-sharkia, Egypt. The leaves were air dried and crushed to coarse powder and used.
Methods:
The Biological Assay:
Forty eight male albino rats (200 -210g) were kept in individual stainless steel cages under hygienic conditions and fed one week on basal diet adlibitum for adaptation in the animal house of faculty of Home Economics, Helwan University. The basal diet consisted of 14 % protein from casein 80 %), 4% soya oil , 0. 25 % choline chloride, 1 % vitamin mixture, 3.5% salt mixture, 5 % cellulose, 0.18 % L-cystine and the remainder is corn starch up to 100% After a period of adaptation on basal diet (one week), the rats (n=48) were divided into two main groups, the first main group (n=6 rats) fed on basal diet and kept as a control negative group. The second main group(n=42 rats) received high fat diet for 6 weeks to induce obesity in rats, the high fat diet consisted of 20% fat (19% beef tallow and 1% soya oil to provide essential fatty acids) according to After these periods, the mean value of body weight gain % was estimated in the two main groups according to this equation BWG% = final weight-initial weight x100
initial weight Blood samples were collected from all rats to estimate the levels of cholesterol and triglycerides (healthy rats recorded 79.00 ± 4.922 mg/dl cholesterol and 39.722 ± 3.203 mg/dl triglycerides), while the second main group recorded (135.878 ± 4.750 mg/dl cholesterol and 68.251 ± 5.231 mg/dl triglycerides), then the high fat diet group was divided into seven subgroups (n=6 rats for each ), the first subgroup fed on high fat diet as a control positive group. The second and third subgroups fed on high fat diet supplemented with 2% and 4% Sage, respectively. The fourth and fifth subgroups received high fat diet supplemented with 2% and 4% Purslane, respectively. Sixth subgroup was fed on high fat diet supplemented with 2% mix (1% sage and 1% Purslane). The last subgroup received high fat diet supplemented with 4%mix (2% sage and 2% Purslane).
During the experimental period (28 days), the diets consumed and body weights were recorded twice weekly. At the end of the experiment, the animals were fasted overnight, then the rats were weighed, anaesthetized and sacrificed, then blood samples were collected from the aorta. The blood samples were centrifuged and serum was separated to estimate some biochemical parameters, i. 
Results and Discussion
Effect of Sage and Purslane on food intake, body weight gain % and changes of weight of obese rats.
The effect of sage and purslane on feed intake, body weight gain% and changes of weight of obese rats are presented in Table (1) .
Feed intake (g/day for each rat).
The mean value of feed intake in healthy group fed on basal diet (control -ve group) showed non significant differences compared with obese group fed on high fat diet containing 20% fat (control +ve group). Feed intake in all obese groups which were treated with any tested levels of sage, purslane or mix of them had non significant differences of mean value at (p<0.05), compared with the normal group (control -ve group), on the other hand, the same treated groups also cleared non significant differences of the mean value for feed intake except group of rats was treated with 2% sage which showed significant increase, compared with obese group fed on high fat diet containing 20% fat (control +ve group).
Weight Changes of Obese Rats during the Experimental Period (g).
Table (1) showed the follow-up development in weight of normal, obese and obese rats which were treated with sage or purslane or mix of them during the experiment. Data in this table showed significant decrease (p<0.05) in the weight of normal group (control -ve group) in both of the initial and final of the experimental period, as compared to obese group (control +ve group) and all obese treated groups with the two levels of sage, purslane or mix of them.
Feeding obese groups on high fat diet containing 20% fat and treated with (2% or 4% sage), (2% or 4% purslane) and mix of them (2% or 4%) led to significant decrease (p<0.05) in the weight at the final of the experiment, as compared to the positive control group.
Groups of rats which were treated with (4% sage) or 4%mix of (2% sage and 2% purslane) recorded the lowest significant decrease (p<0.05) in the mean value of weights, as compared to all other treated groups. (Wang et aL, 2011) . Abdalia.,(2010) indicated that the anti-obesity actions of purslane ethanolic extract may be due to increased energy expenditure-related fatty liver degradation and decreased fatty acid synthesis and fat intake in the liver. The melatonin concentration in purslane was found to exceed that reported in a number of other fruits and vegetables (Simopouloes et al., 2005) . Melatonin has a variety of important functions including direct free radical scavenging and anti-inflammatory properties (Rodriguez et al., 2004) .
Hoyos et al. (2000)
showed that increases in total cholesterol and LDL-C were reduced significantly by melatonin administration. Melatonin in purslane extract may play a role in the observed anti-obesity and antidiabetic effects.
Effect of Sage and Purslane on Lipid Fractions of Obese Rats
The mean values of serum cholesterol, triglycerides, LDL-c and VLDL-c (mg/dl) significantly increased P< 0.05 for control positive group, in comparison with control negative group. The percentage of increase in cholesterol value was about 74.79 %, while HDL-c value (mg/dl) for control positive group decreased than that of the control negative group by about 48.26 %. Addition of Sage or Purslane or mix of them to the high fat diet of obesity rats either at 2% or 4% resulted in a significant reduction in cholesterol values. Rats which received high fat diets with the previous concentrations of Sage or Purslane or mix of them had lower mean values of triglycerides, LDL-c and VLDL-c compared with control positive group. On the other hand, the same treated groups of rats had higher mean values of HDL-c than that of the control positive group. The best result for lipid fractions was noticed in the group of rats fed on high fat diet containing 4%mix of (2%sage and 2% purslane), followed by group that treated with 2%mix of (1%sage and 1% Purslane), 4%
Purslane and finally group of rats treated with 4% Sage (Table 2) .
Our results are in agreement with many studies which showed that, an improvement in lipid profile was observed with lower plasma LDL cholesterol and total cholesterol levels as well as higher plasma HDL cholesterol levels during and two weeks after treatment with sage 
Effect of Sage and Purslane on some liver enzymes and serum glucose of obese rats.
Concerning aspartate and alanine amine transaminase (AST and ALT), it could be observed that the rats in control negative group had a significant lower mean values than that of control positive group (obese rats) as the following (46.047 ± 4.035 and 21.440 ± 2.677 u/I vs. 76.810 ± 4.833 and 43.648 ± 3.460 u/I, respectively). Xiao-xu et al., (2011) cleared long-term high-fat diet could cause different degrees of degeneration of the livers (table 3) . When Sage or Purslane was added to the high fat diet of obese rats a significant decrease of AST and ALT values were noticed in comparison to control positive group. On the other hand, high levels of Sage or Purslane or high mix level of them induced significant decrease than other groups that received the low levels. So, the best results was for group of rats fed on 4%mix of (2%sage, 2% Purslane).
Lima et al., (2005)
reported that, rosmarinic acid and luteolin-7-glucoside are the two most representative phenolic compounds present in S. officinalis .These phenolic compounds showed protective effects against oxidative damage in hepatocytes (Lima et al., 2006) . The whole plant contains several antioxidants such as water-soluble compounds; salvianolic acid A, salvianolic acid B and rosmarinic acid, tanshinone IIA and several phenolic glycosides. Pre-treatment with extract of three Salvia officinalis doses reduced the CCI4-induced elevation of serum ALT and AST activities, but the highest ALT and AST reduction was observed in group with highest dose of Salvia officinalis (Maryam et al., 2011). Camosic acid (phenolic compound present in sage) had a dramatic effect on the liver by reducing the hepatic TG content, thus decreasing serum alanine aminotransferase levels (Wang et al., 2011) .
Purslane could significantly reduce serum Aspartate Aminotransferase (AST), Alanine and Aminotransferase (ALT) activity (Xiao-xu et aL, 2011) . Purslane is a potent antioxidant and is reported to contain omega-3 fatty acids (Mohamed and Hussein, 1994) and an excellent source of the antioxidant vitamins a-tocopherol, ascorbic acid and (3-carotene, as well as glutathione. The decreased activity of the liver enzymes, ALT, AST, y-GT and ALP in purslane treated group were possibly due to the antioxidants present in purslane which act against oxidative stress, indicates its protective role against liver damage (Dkhil et al.,2011 and Abdalla., 2010). Also, it could be noticed that, the mean values of serum glucose levels (mg/dl) for all treated groups were decreased significantly, as compared to the positive control group, but the finest results were for groups of rats that fed on diet contained 4% mix of (2%sage and 2% Purslane) and group of rats received 2%mix of (1%sage and 1% Purslane ) Table ( Table ( Rats which received high fat diets with addition of sage or purslane or mix of them at any tested levels 2% or 4% had lower mean values of serum triiodothyronine (T3), total thyroxin (T4) and leptin hormone compared with control positive group. The best result of serum triiodothyronine (T3), total thyroxin (T4) and leptin hormone among all treated groups was observed in the group of rats fed on high fat diet containing 4%mix of (2%sage and 2% purslane), followed by group that treated with 2%mix of (1%sage and 1% Purslane) and finally group of rats treated with 4% Purslane .
Data at
Hence, there are a strong relation between using herbs as way in weight reduction and automatically consequent reduction of serum hormones in the obese case. Our results were in agreement with Reinehr and Andler., (2002) who indicated that, a reduction in overweight or obesity showed a significant decrease in T3, T4 and leptin serum concentrations. In this respect, evidences are emerging to support that an increasing consumption of herbs are effective strategy for obesity control and weight management (Gosh., 2009). 
Conclusion
In conclusion, consumption of Sage or Purslane or mix of them at certain levels (2% and 4%) in this study may be useful for treatment of obesity as it lowers body weight, lipid profile, liver functions, glucose level and hormones of obesity induced rats fed on high fat diet. Further studies are recommended to determine the medicinal effect of other different fractions of Sage and Purslane extract.
